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per iod  of SV40 carc inogenesis  in ou r  expe r imen t s .  T h e  
role of I T R  se rum fac to r  in  v ivo  is st i l l  u n k n o w n .  T h e  
a p p e a r a n c e  of I T R  fac to r  in  sera of h a m s t e r s  n e o n a t a l l y  
in fec ted  w i t h  SV40 m a y  poss ib ly  ref lect  t he  process  of 
p r i m a r y  carc inogenes is  a n d  m a y  be  f a v o u r a b l e  for t u m o r  
deve lopmen t .  The  specif ic i ty  a n d  n a t u r e  of I T R  se rum 

fac to r  r e m a i n s  to  be  examined .  A p p a r a n t l y ,  de t ec t ion  
of I T R  h u m o r a l  f ac to r  a t  a n  ea r ly  s tage  of carc inogenes is  
m a y  p rov ide  a useful  too l  n o t  on ly  for a b e t t e r  u n d e r -  
s t a n d i n g  of t h e  immuno log i ca l  aspec ts  in  v i r a l - induced  
tumor igenes i s ,  b u t  also i t  m a y  be  of d iagnos t ic  a n d  
prognos t ic  value.  
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Summary. X - r a y  ene rgy  emiss ion  spec t ra  of i ron show t h a t  horse  spleen ferr i t in ,  a f t e r  in j ec t ion  in to  t h e  blood of t he  
octopus ,  is t a k e n  up,  a c c u m u l a t e d  and  d isposed  of aga in  b y  lysosomes of t h e  opt ic  g land.  

E l e c t r o n  microscopic  ev idence  ha s  been  p roduced  for  t h e  
u p t a k e  of fe r r i t in  b y  t he  s te l la te  (or m a i n  or chief) cells of 
t he  cepha lopod  opt ic  g land  3, a p r e s u m e d  endocr ine  o rgan  ~. 
In  t he  p r e sen t  no te ,  we d e m o n s t r a t e  b y  t he  use of ene rgy  
d ispers ive  X - r a y  analysis ,  t h a t  exogenous  fe r r i t in  is ac- 
c u m u l a t e d  t r a n s i e n t l y  in lysosomes of t he  s te l la te  cells 
w i t h  respec t  to  i ts  c o n c e n t r a t i o n  in t h e  blood. 
8 oc topuses  (Octopus vulgaris), a n a e s t h e t i z e d  w i t h  2% 
e t h a n o l  in seawater ,  were in jec ted  in to  t he  a o r t a  w i t h  

1 g /kg of horse  spleen fe r r i t in  (Fluka,  twice  cristal l ized,  
cadmium-f ree )  a n d  kil led a t  i n t e rva l s  of 15 min,  1 h,  4 h 
an d  24 h. The  opt ic  glands ,  p in  head-s ized  organs,  si t-  
u a t e d  u p o n  t h e  opt ic  t r ac t s ,  were f ixed in 2% osmic acid 
(in a cacody la t e -bu f fe red  R inge r  of 1180 mosm) a n d  pro-  
cessed for c o n v e n t i o n a l  e lec t ron  microscopy.  U n s t a i n e d  
sect ions  of a p p r o x i m a t e l y  1000 • th ickness ,  m o u n t e d  
upon  p las t ic  grids,  were e x a m i n e d  in a L I N K  E D X  290 
mic roprobe  ana lyser ,  a t t a c h e d  to a Zeiss E M  10. 

Fig. 1. Survey electron micro- 
graph of an optic gland capillary 
of an octopus, injected with 1 
g]kg of ferritin 1 h before fixation. 
This protein is taken up and dis- 
posed of again by the sort of 
lysosomes (ly) which are shown 
in the adjacent stellate cells. 
• 5460. 

Fig. 2. Electron micrographs of (a) 
a blood vessel and (b) an optic 
gland lysosome, taken during the 
X-ray analysis. The blood vessel 
was fixed 1 h and the lysosome 
4 h after the injection of ferritin. 
The ferritin molecules form a 
mixed crystal with the hemo- 
cyanin molecules in the blood of 
the octopus. In both micrograpbs, 
the diameter of the beam is 0.7 Ixm. 
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Fig. 3. X - ray  energy emission spectra of i ron {mark) in capillaries 
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arid lysosomes oI optic glands, that  were fixed at intervals alter 
the administration of horse spleen ferritin. The exposure time is 90 sec and the beam current 40 ~xA. Maxima and minima of 5-8 dif- 
ferent lysosomes (and blood vessels respectively) are indicated by arrowheads. 

H o r s e  s p l e e n  f e r r i t i n  h a s  a tool.  w t  of  800 ,000  a n d  a p a r -  
t i c le  s ize  of  55 J_ in  e l e c t r o n  m i c r o g r a p h s .  W h e n  c i r c u l a t i n g  
in  t h e  b l o o d  cap i l l a r i e s ,  t h e  i ron ,  w h i c h  a c c o u n t s  for  a t  
l e a s t  2 0 %  of t h e  m a s s  of  t h e  f e r r i t i n  m o l e c u l e  {acco rd ing  
t o  t h e  m a n u f a c t u r e r ) ,  e x h i b i t e d  a low e n e r g y  e m i s s i o n  u p  
to  4 h a f t e r  t h e  i n j e c t i o n  ( f igu res  2 a n d  3), O n e  d a y  a f t e r  
t h e  a d m i n i s t r a t i o n ,  t h e  c o n c e n t r a t i o n  of  f e r r i t i n  in  t h e  
b l o o d  h a d  f a l l en  b e l o w  t h e  s e n s i t i v i t y  of  t h e  m e t h o d .  
F e r r i t i n  m o l e c u l e s  l e ave  t h e  cap i l l a r i e s  r a p i d l y  a n d  e n t e r  
t h e  ch i e f  cel ls  b y  a m e c h a n i s m  as  y e t  u n k n o w n  a. T h e y  
a r e  t a k e n  u p  b y  l y s o s o m e s ,  w h i c h  a r e  e x t r a o r d i n a r i l y  
a b u n d a n t  in  t h e s e  cel ls  5. 
T h e  p a t t e r n  of  f e r r i t i n  a c t i v i t y  in  ch i e f  cel l  l y s o s o m e s  w a s  
d i f f e r e n t  f r o m  t h a t  in  t h e  b l o o d :  n o  e m i s s i o n  a t  15 m i n ,  

i n c r e a s i n g  e m i s s i o n  b e t w e e n  1 a n d  4 h,  low e m i s s i o n  a g a i n  
a t  t h e  e n d  of  24 h ( f igure  3). W e  do  n o t  k n o w  t h e  m e c h a -  
n i s m  b y  w h i c h  f e r r i t i n  is d i s p o s e d  of  b y  t h e  l y s o s o m e s .  
T h e  e v i d e n c e  for  a t u r n o v e r  of f e r r i t i n  in  t h e  o p t i c  g l a n d  
cel ls  s u p p o r t s  o u r  h y p o t h e s i s  t h a t  t h e  o r g a n  is i n v o l v e d  
in  a c a t a b o l i c  f u n c t i o n  a, 5. 
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